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Objectives

Decrease uncertainty in the bromine budget in the
UT/LS.

Measurement of a complete suite of organic bromine
compounds

Define composition of halogenated trace gases entering
stratosphere

Examine transport rates and mixing processes

Understand sources of trace gases/aerosols in the
UT/LS

Characterize variability and distributions of short-
lived gases in the UT/LS
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UM/NCAR Whole Air Sampler

90 samples/flight
— 7x10sample + 1 x 8 sample + 2 x 6 sample modules
New canisters/valves/manifold design/control system

Fill times

— 14 km 30-40 sec

— 16 km 40-50 sec

— 18 km 50-60 sec

— 20km 100 - 120 sec (estimated)

Analysis in UM lab: GC/MS; GC/FID; GC/ECD; GC/RGD



AWAS modules (top view)




AWAS installed in GH Area 61




NOAA Ozone + AWAS sample times
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NOAA Ozone + AWAS sample times
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Methane (ppbv)
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Chemical Gradients in UT/LS
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HCFC 141b (pmol/mol)

Chemical gradients in TTL
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HCFC-141b Recent Trend
(from Montzka et al., NOAA)
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Methane (ppbv)

Methane gradient
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TTL transit time calculations

RESIDUAL NHTREND  Months
COMPOUND PPT/K  PPT/20K LOSS PPT  (PPT/mon) (360-380K)

HCFC-141b  -0.016 -0.322 -0.086 -0.236 0.142 1.7

HCFC-142b  -0.010 -0.200 -0.084 -0.116 0.090 1.3

HCFC-22 -0.097 -1.936 -0.860 -1.076 0.565 1.9
HFC-134a -0.062 -1.240 -0.256 -0.984 0.546 1.8
HFC-152a -0.006 -0.120 -0.022 -0.098 0.040 p

AVERAGE = 1.810.4 month



Summary

(Reasonably) successful deployment of new
version Whole Air Sampler

ldentification of tropical air mass sources
during RF02/03

Examined chemical gradients of HCFC/HFCs to
evaluate transport time scales thru TTL

Additional correlations/gradients being
examined



Future work/Plans

Minor engineering adjustments

Plans for on-site analysis

— Likely no CO, CH4, N20 analysis,
* Except last 4 flights of mission

Comprehensive canister/pump conditioning +
tests

Need pump isolation/purging in hangar
Improvements in flight operations/sampling



